Medical education programs are increasingly adopting simulation in both undergraduate and postgraduate curricula. Many reasons were cited on the use of simulation in clinical teaching including the changes in healthcare delivery, lack of objectivity of clinical examinations,[@ref1] limited clinical placement positions, and potential of simulation to improve clinical learning.[@ref2] Numerous reports support the introduction of simulation based medical education as an important step in curriculum development.[@ref3] Especially in training of high risk disciplines such as resuscitation, airway management, procedural training, trauma, and disaster management.[@ref4] Positive results in relation to enhancing knowledge, skills, and attitude toward technology-enhanced simulation have been reported in many studies.[@ref5]-[@ref7] Two studies conducted in Saudi Arabia regarding usage of simulators for teaching laparoscopic surgery skills among junior surgical residents[@ref8] and local anesthesia teaching[@ref9] showed significant enhancement and improvement at a cognitive as well as psychomotor level. The technique has been widely used for the acquisition of specific clinical skill in specialties such as pediatrics, emergency medicine, intensive care medicine, obstetrics, anesthesia, radiology, and allied medical sciences.[@ref10],[@ref11] The potential advantages of simulation to student's learning have stimulated the use of simulation in medical teaching in Kingdom of Saudi Arabia. In graduate medical education, the evidence is equivocal regarding whether simulation compared with traditional teaching methods improves learning or clinical performance.[@ref6] On literature review, we were unable to find research in relation to undergraduate medical students on their perceptions related to the effectiveness of simulation based learning (SBL) strategies. It is important to understand students' satisfaction with the new teaching method to integrate simulation as a teaching learning strategy in medical education curricula. In the present study, we aimed to determine students' satisfaction with this educational strategy in undergraduate medical students enrolled in King Saud bin Abdulaziz University for Health Sciences (KSAU-HS), Riyadh, Saudi Arabia. Also, to identify any challenges associated. The findings of their research could be utilized for future training and implementation of simulated activities in the curricula.

Methods {#sec1-2}
=======

This cross-sectional study was conducted at the College of Medicine, King Saud bin Abdulaziz University for Health Sciences in Riyadh, Saudi Arabia between October and November 2013. Simulation based learning is one of numerous educational strategies, that the colleges have been employing since 2004. The clinical skill-laboratories are equipped with numerous simulators varying from low to high fidelity, and are being used by medical students under the supervision of assigned instructors and also being used for assessment purposes.

In the present study, the sample was comprised of all the third year (n= 125; 90 males and 35 females) and fourth year (n=60, only males) medical students from batch 7 and 8 (approximately 185 students) studying at KSAU- HS, who are exposed to SBL. The university started accepting female students from 2010; therefore, only one group of females was included. As the sample size was very small, we used the convenience sampling technique. Subjects who refused to participate in the study, or any incomplete questionnaires were excluded. To gain a better understanding of students' satisfaction, a self-developed questionnaire on a 5-point Likert scale that indicated degrees of satisfaction was used to assess most of the dimensions in the questionnaire. The questionnaire was relevant to the following 2 themes: 1) overall satisfaction, and 2) challenges related to the SBL. The items for the questionnaire were selected after a thorough literature review. Literature was searched using PubMed and Google scholar. Only those items that were relevant to our setting were included. The questionnaire consisted of 40 items related to satisfaction and challenges they faced during simulation teaching. All items were mixed to avoid any misunderstanding with the 2 concepts; satisfaction and challenge. In addition, space was provided for open-ended follow-up questions to generate qualitative data on the strengths and weaknesses of SBL.

The questionnaire was validated by expert reviewers; one senior researcher from the medical education department, a biostatician, and 2 faculty members involved in simulation teaching. The reliability was calculated for all the questionnaire items. The alpha coefficient for all items was 0.73, suggesting relatively high internal consistency of items.

Ethical approval was sought from the College of Medicine Research Committee for the current research project. Written consent was taken from the participants after being informed of the purpose of the study, and the right to withdraw from the study at any time. They were assured that the information they provide would remain confidential and their identity would not be disclosed. The questionnaire was distributed and collected manually by the investigator with the help of students' leaders. Only those who volunteer were included in the study. No incentives or follow-ups were undertaken.

Data cleaning and assigning codes were carried out before the analysis. The analysis was based on the respondents who provided complete data. The data was entered and analyzed using IBM SPSS statistical package for windows (IBM Corp., Armonk, NY, USA) version 20. The data was analyzed on a group basis. Descriptive statistics was presented as frequencies and percentages for categorical variables (namely, gender, year of education). Basic descriptive statistical analysis of the Likert items was conducted by calculating frequencies, means, and standard deviations. The percentage of satisfaction of all students was calculated by combining frequency of levels of satisfaction (satisfied and very satisfied) for each item in the questionnaire. The responses on the Likert scale were totaled for each domain (from 1=very dissatisfied to 5=very satisfied). Then, inferential statistics using independent samples t-test was used to compare the difference between the satisfaction and challenges scores by year of study and gender. A *p*-value of less than 0.05 was considered as being statistically significant. Overall responses on open ended questions were coded, and themes were derived from the responses. Results were used to support the quantitative responses.

Results {#sec1-3}
=======

A questionnaire was distributed to 185 undergraduate medical students with a response rate of 62% (n=115). Ten students refused to participate and the remaining questionnaires were incomplete. The included sample was comprised of 89 third-year students and 26 fourth-year students. There were more males (n=84) than females (n=31). There was no accepting of female student in the fourth-year students. The overall satisfaction scores with SBL were high (85%), as most of them considered it a useful addition to learning, and felt the need for more training sessions with simulators (71%). Most of the students (67%) opined that they were familiar with the concept. Sixty percent reported SBL as a helpful modality to retain knowledge and to gain more communication skills. Furthermore, approximately 50% of the students reported that the use of simulation improved their clinical decision making ability and psychomotor skill competency, and difficult to treat the mannequin ([**Table 1**](#T1){ref-type="table"}). With regards to challenges, most of the students showed their dissatisfaction with the skills-laboratory facilities (13%), the time allocated for skills-laboratory (26%), and the cooperation between the students during the sessions (22%). On other hand, most of the students opined that they were given an opportunity to practice at the skills-laboratory (86%), and most had observed the high fidelity simulators (69%) ([**Table 2**](#T2){ref-type="table"}). While comparing the mean scores of the third year male and female students, a small difference, but significant difference between the satisfaction scores among the genders was found (*p*=0.001) ([**Table 3**](#T3){ref-type="table"}).

###### 

Students satisfaction with simulation based learning among 115 third and fourth year medical students.
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Overall response of 115 third and fourth year medical students to the challenges associated with simulation based learning.
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###### 

Comparison of satisfaction and challenges with simulated based learning by gender of 89 third year medical students.
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We compared the overall differences between the male participants' scores on the satisfaction with SBL by year of education. No significant differences were identified in the case of satisfaction (*p*=0.62) and challenges (*p*=0.99). All males from both batches obtained almost the same mean scores ([**Table 4**](#T4){ref-type="table"}). For the qualitative part of the questionnaire, students mentioned the main traits of the SBL such as exposure to semi realistic environment (73%), protected learning environment (77%), knowledge retention (75%), and opportunity to practice more (86%) ([**Table 5**](#T5){ref-type="table"}). Whereas areas that require improvement identified by the students were: lack of accessibility (58%), insufficient resources and facilities (68%), group distribution (26%), and lack of trained staff (66%) ([**Table 6**](#T6){ref-type="table"}).
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Comparison of satisfaction and challenges of simulation based learning by year of education among 84 third and fourth year medical students.
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###### 

Overall response to the strengths of simulated based learning among 115 among third and fourth year medical students.
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###### 

Overall response to the weaknesses of the simulated based learning among 115 among third and fourth year medical students.
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Discussion {#sec1-4}
==========

In this study, student satisfaction score with the SBL showed overall satisfaction (mean score=7). These results are in accordance with the findings of Franc-Law's et al's study at 2010,[@ref12] where the overall medical students' satisfaction a with simulated based curriculum was high (8 of 10 on a Likert scale). Our findings demonstrated students' perception on patient simulators and its usefulness, and reported SBL as an addition to learning with real patients, improve retention of learning material, enhance decision making skill, and provide conducive learning environment. This is similar to the studies carried out by Traynor et al[@ref13] and Ennen & Satin,[@ref14] who reported that students gain knowledge and confidence during simulation sessions for clinical practice and improves communication and team work in emergency situations. Moreover, in 2009[@ref15] a study is conducted at Loma Linda University incorporated simulation into resuscitation training sessions, and reported that it provided student confidence to manage similar cases in the future. Another study carried out by Chakravarthy et al in 2011[@ref16] showed significant improvement in medical student knowledge, confidence, management skills, and level of satisfaction with the emergency rotation. A comparative study conducted at the University of California, Los Angeles in 2006,[@ref17] showed better transfer of knowledge in the simulator-educated students compared with the PBL students. While other studies[@ref18]-[@ref20] demonstrated high student satisfaction scores for material taught with simulation compared with more traditional modalities such as Power Point lecture,[@ref18] self-study session,[@ref19] and group discussion.

In addition to this study, we also compared the satisfaction scores with gender and year of study. There was no significant difference except for the gender, which suggests that the satisfaction of the female group was higher compared with their counterpart. Further, different themes were derived from open-ended follow-up questions such as exposure to semi-realistic environment including real patient-related information, familiarization of hospital environment, knowledge retention, stimulation, collaboration and communication, protected learning environment including chance to learn from own mistakes, non-threatening learning environment for students, patient safety, confidence building, and opportunity to practice more. However, students' responses on the weaknesses identified some very important aspects of SBL that need to be considered while using it for teaching clinical skills. These aspects were: insufficient resources and facilities, lack of trained staff, group distribution, and accessibility of simulators. A survey conducted among clerkship directors in emergency medicine on simulation in medical education highlighted limited faculty time and clerkship hours as barriers associated with this type of teaching and learning activities. They also found that financial resources, faculty time, and the number of students are the main barriers in preclinical years.[@ref21]

Study limitations {#sec2-1}
-----------------

Although the findings of this study suggest satisfaction with the learning method, but still this study has certain limitations. The study population was very small, and the findings cannot be used for generalization. Secondly, it was conducted within one institution. Third, there was a lack of psychometric testing of the instrument. However, it is recommended that for generalization of the results inclusion of a larger sample with mixed methods and a multicenter approach can provide better results. Despite certain limitations, the results of this study will help the stakeholders to identify the areas where students' learning needs were not addressed. They can accordingly plan, develop, and evaluate the SBL in education.

This study concludes that students found SBL an effective instructional technique. The use of simulation in teaching helps students to improve 3 domains of learning; knowledge, skills, and attitude. The results indicate that SBL was considered beneficial by the students. Lack of instructor knowledge and resources was reported as the main challenges. There is a serious need for a simulation-based training program for faculty members and students.
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